1,2-Di(silyl)benzene (3). has been prepared in a three-step process starting with the reac tion of 1 ,2-dibromobenzene and /?-tolyl(chloro)silane with magnesium in tetrahydrofuran, which affords l,2-bis(p-tolylsilyl)benzene (1) as a stable high-yield intermediate. Compound 1 has been converted into 1 .2-bis(trifluoromethanesulfonatosilyl)benzene (2) with trifluoromethanesulfonic acid, and finally into 3 by reduction with lithiumaluminiumhydride, both again in high yields. -In an attem pt to prepare l,2,4.5-tetra(silyl)benzene in an analogous way. only the bis-silylated species could be obtained (from l,2,4,5-C6H 2Br4, p-M eC6H4SiClH2 and Mg powder: l,4-dibromo-2,5-bis(p-tolylsilyl)benzene, 4, and l,4-dibromo-2,5-di(silyl)-benzene, 6 , via 1.4-dibromo-2,5-bis(trifluoromethanesulfonatosilyl)benzene, 5). The crystal structures of compounds 4 and 6 have been determ ined by X-ray diffraction. The results indicate no steric hindrance in these molecules and it is thus not obvious from the molecular structures why the silylation reaction does not proceed any further to give the tetrasilylated benzene derivatives. Electronic effects have to be invoked to rationalize the experimental findings.
Poly(silylated) aromatic hydrocarbons are im portant starting materials for the preparation of arene-bridged polysilanes through dehydrogenative coupling reactions. Depending on the substitution pattern of the monomers, different kinds of cross-linking are to be expected, which are leading to simple oligomers, rings, chains, or polydimensional networks [1] . Simple poly(silyl)-arenes bearing solely hydrogen at the silicon sub stituents were largely unknown until some very re cent studies, which have shown the way to at least a few of the possible poly(silyl)benzenes and their isomers [2] , Following our own work on poly(silyl)alkanes [3] [4] [5] [6] [7] , -alkenes [8] [9] [10] , -alkynes [11, 12] , and -arenes [12] , including hexa(silyl)benzene [13] and l,8-di(silyl)naphthalene [14] , we now report the first synthesis of the title compounds, the silicon analogue of o-xylene and one of its brom inated derivatives.
The synthetic strategy followed here is the same as that used for the above analogues. The results are surprising, however, as the tetra-silylation proved to be extremely difficult and lead only to * Reprint requests to Prof. Dr. H. Schmidbaur. partially substituted (brominated) precursors. These products could be isolated in a pure state and fully characterized. Their structures have been determ ined by X-ray diffraction in order to get a clue as to the reasons of the unexpected inertness towards further substitution (silylation).
Synthesis and Properties of the Poly(silyl)benzenes
The reaction of 1,2-dibromobenzene with a little more than two equivalents of /?-tolyl(chloro)silane [15] and magnesium metal (powder) in boiling tetrahydrofuran for 8 h gave -after an aqueous work-up -a 60% isolated yield of l,2-bis(/?-tolylsilyl)benzene (1, b. p. 180 °C/0.1 Torr). Treatment of this product with exactly two equivalents of trifluoromethanesulfonic acid (triflic acid) at low tem perature gave the corresponding l,2-bis(trifluoromethanesulfonatosilyl)benzene (2) in quan titative yields. This interm ediate has not been iso lated, but converted directly into l,2-di(silyl)-benzene (3) by the reaction with lithium aluminiumhydride in diethyl ether (eq. (1)). Com pound 3 is obtained as a stable, clear, distillable liquid, b.p. 95 °C/70 Torr, which is miscible with most common organic solvents, and readily iden tified by its spectroscopic data (Exp. Section). It 0932-0776/94/0800-1036 $06.00 © 1994 Verlag der Zeitschrift für Naturforschung. All rights reserved. S iH^C H ,) 2 CF]S03H ^S i^O S O^ 1/2 L.Â ^siHj was the last of the di-sila-xylenes still missing in the literature, after the 1,3-and 1,4-isomers had been obtained [2] .
Analogous experiments carried out with 1,2,4,5-tetra-bromobenzene were oriented towards the preparation of l,2,4,5-tetra(silyl)benzene, another missing sila-analogue (of durol). Very surprisingly, these efforts met only with limited success. Even with prolonged reaction times and an excess of chlorosilane reagent, only the products of the double-silylation (instead of the expected tetrasilylation) could be obtained. As formulated in Eq. (2), l,4-dibromo-2,5-bis(/?-tolylsilyl)benzene
Crystal and Molecular Structures of Compounds 4 and 6
Both compounds crystallize in the monoclinic space group P 2 xlc with two molecules in the unit cell (Table I ). The crystal packing shows no anom alies regarding intermolecular contacts. The mol ecules have a crystallographic center of inversion ( Figs. 1 and 2 ). The bond distances and angles are in the normal range established for arylsilanes and bromoarenes. It is noteworthy that the confor mation at the silicon atoms is roughly the same in both compounds: The two hydrogen atoms at each silicon atom are "embracing" the neighbouring bromine atom, which puts the axis of the /?-tolyl group (in 4) or the remaining Si-bound hydrogen atom (in 6) into the plane of the central benzene ring. Thus none of the molecules is showing signifi cant steric hindrance. The space around the bro mine atoms appears to be sufficiently open for any nucleophilic attack to occur at the neighbouring carbon atom. It is therefore not clear from the structural data as to why the silylation reaction is not proceeding beyond the second step (above).
o r + 4 Mg + 4 CBiH^CehUCHj)

SiH^C^CHj)
SiH2(C,H4CH3) 4 Table I . Crystallographic data for the compounds 4 and 6.
(4) was the only product of the Merker-Scott reac tion [16] to be isolated in acceptable yields. This precursors could readily be converted into the bistriflate (5) with triflic acid, and finally into the hydride (6) with LiAlH4. Compounds 4 and 6 were obtained in the crystalline state and their com po sition and structure could be unambiguously con firmed by analytical, spectroscopic, and diffraction methods (Exp. Section). 
Discussion
The preparative work on two prototypes of ortho-disilylated benzenes, di-sila-xylene and tetrasila-durene, has only been successful with the for mer. 1,2-Di(silyl)benzene could be obtained for the first time in good yields in a convenient three- 10656 (4) 759 (7) 7500 (7) 104 (2) step synthesis following established methods. All attem pts to obtain l,2,4,5-tetra(silyl)benzene gave only the disilylated species with two of the four halogen atoms of the starting material remaining in the product. This result is surprising since the structural situation appears to be very similar for each substitution step in 1,2-dibromo-and in 1,2,4,5-tetrabromo-benzene, and also since even complete substitution was possible in hexachlorobenzene (to give hexa(silyl)benzene) [13] , The structural data for 4 and 6 give no indication of any steric congestion, which could make steric ef fects responsible for the failure of the synthetic work. The orientation of the tolyl groups is also such that no covering of the reaction center is ex pected. We are therefore suggesting electronic ef fects to be the origin of the disactivation. It is diffi cult to sort out individual contributions from a para-brom o-, and from an ortho-and a meta-silyl substituent to the electronic situation at the car bon center bearing a bromine atom to be replaced in 4 (Fig. 1) . A pparently a combined influence of these contributions is rendering the molecule inert towards the attack of active species present in the Merker-Scott reaction mixture (halo-arene, chlo- (2) 4003 (2) 11989 (1) 29(1) C l 6126 (6) 3664 (5) 9561 (3) 24 (1) C 3 4806 (6) 3250 (5) 10402 (3) 25 (1) C 2 3639 (6) 4599 (5) 10866 (3) 24 (1) rosilane, magnesium). Since the mechanism of the reaction has never been fully elucidated, any more detailed assignment is not possible at this time. Compounds 3 and 6 are promising substrates for dehydrogenative or oxydative coupling reaction, which can lead to arene-bridged polysilanes and siloxanes of different structures as other poly-(silyl)arenes are co-coupled/-oxidized. With 6, halogen-rich products are expected which could be useful in their own right.
Experimental Part
All experiments were carried out under pure and dry nitrogen. Solvents were purified, dried and kept under nitrogen. C6D 6 and CDC13 were used as solvents for NMR spectroscopy, tetramethylsilane was employed as the reference com pound. (NMR: Jeol GX 270, GX 400, Bruker W T 100 SY spectrometers. GC/MS: Hewlett Packard, model 5890 series II, mass selective de tector HP MS 5970 B (EI-MS 70 eV). MS: Varian MAT 311 A, MAT 112 S).
1.2-Bis(p-tolylsilyl)benzene (1):
A solution of 1,2-dibromobenzene (49.6 g, 0.21 mol) in THF (180 ml) was slowly added to a slurry of mag nesium turnings (11.2 g, 0.46 mol) in a boiling solution of p-tolyl(chloro)silane (72.4 g, 0.46 mol) in TH F (600 ml) at such a rate, that the mixture continued to reflux with reduced heating. After complete addition and further refluxing for 8 h the mixture was cooled to room tem perature. Pentane (300 ml) was added and the magnesium salts were filtered off. The filtrate was poured onto crushed ice and neutralized with Na2C 0 3. The organic layer was separated, washed three times with 200 ml of water, and the collected aqueous layers washed three times with 100 ml of pentane. The combined organic extracts were dried with M gS 04 and the solvent was evaporated to leave a yellow oil. A vacuum distillation gave compound 1 
1.2-Bis(trifluoromethanesulfonatosily I) benzene
(2): A solution of 1 (8.0 g, 0.025 mol) in toluene (80 ml) was cooled to -4 0 °C and triflic acid (7.5 g, 0.05 mol) was slowly added with stirring. After 1 h the mixture was warmed to room tem perature and used at once for reduction.
1,2-Di(silyl)benzene (3): The solution of 2 (above) was slowly added to a suspension of LiAlH4 (0.52 g, 0.014 mol) in diethyl ether (150 ml). A fter complete addition the mixture was first heated to reflux tem perature for 2 h and then poured onto crushed ice mixed with N a H C 0 3 for neutralization. The organic layer was separated and washed three times with 50 ml of water. The collected aqueous residue was washed once with pentane (100 ml). The organic extracts were dried over M gS 04 and concentrated in a vacuum. Distil lation of the residual oil gave l,2-di(silyl)benzene (3) 11 mol), dissolved in 450 ml warm TH F at such a rate, that the solution continued to reflux with reduced heating. After additional refluxing for 8 h the solution was cooled to room tem perature and filtered. Chloroform (400 ml) was added, and the mixture was poured onto crushed ice mixed with Na2C 0 3. The organic layer was separated and washed three times with 200 ml of water. The aqueous extracts were washed with 100 ml of diethyl ether, and the col lected organic phase was dried over M gS 04. The solvent was evaporated to leave a brown oil, from which the product crystallized upon the addition of pentane (300 ml). Recrystallization from chloro form gave colourless crystals. The solu tion of 5 (above) was slowly added to a suspension of LiAlH4 (0.27 g, 7 mmol) in 30 ml of diethyl ether. The mixture was then heated to reflux for 2 h, and finally poured onto crushed ice mixed with N a H C 0 3 for neutralization. The organic layer was separated, and washed three times with 20 ml of water. The aqueous residue phase was washed once with 20 ml of diethyl ether, and the organic extracts were dried over M gS 04 and the solvent removed. The yellow residue was recrys tallized from chloroform to give colourless crystals (6, 1.80 g, 58% yield, m.p. 7 8-80 °C).
'H NM R (CDC13): (3 = 4.24 (s, V(SiH) = 204 Hz, 6H , SiH3), 7.71 (s, 2H , C6H 2). -« C^H J NMR
